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Summary
Background: This study compared children and adolescents with epilepsy with their
healthy peers on measures of social competence.
Methods: Children and adolescents with epilepsy (70 subjects aged 11—18 years;
47.1% girls) and their healthy peers in control group (95 subjects aged 11—18 years;
50.9% girls) were compared on measures of social competence from the Child
Competence Checklist (part of Child Behavior Check List). The questionnaires were
completed by the parents. All participants were of normal intelligence.
Results: The difference of means of total T scores for subscales of sociabilitiy and
activities in the epilepsy group and in the control group were statistically significant
( p < 0.05). The results showed that 5.7% of children and adolescents with epilepsy
were in the clinical range compared to 2.1% of subjects in control group. The girls with
epilepsy demonstrated greater problems with social competence (45.8  8.27) than
boys with epilepsy (48.1  8.27) and this difference was statistically significant
( p < 0.05). Multiple analysis of variance of T scores for social competence subscales
related to neurobiological variables in the group of participants with epilepsy
demonstrated a statistically significant association of reduced sociability with multi-
ple generalized seizure types (F = 4,405; d.f. = 2; p < 0.05).
Conclusions: The study clearly shows that epilepsy is a limiting factor for social
competence of children and adolescents.
# 2006 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.* Corresponding author. Tel.: +381 11 3307 588;
fax: +381 11 3231 333.
E-mail address: yscn@sezampro.yu (Zˇ. Martinovic´).
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Children and adolescents with epilepsy might
experience difficulties at school, social relations,
and activities, including sports and part-time jobs,. Published by Elsevier Ltd. All rights reserved.
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Table 1 Demographic features of epilepsy group and
controls
Seizure group Controls Total
N 70 95 165
Sex
Male (%) 37 (52.9) 44 (46.3) 81
Female (%) 33 (47.1) 51 (53.7) 84
Age (years)
Mean (S.D.) 14.27 (2.55) 13.63 13.90as well as an overall impairment in social compe-
tence more frequently than their healthy peers or
siblings1,2 and children with chronic non-neurologi-
cal illness.3,4 In typical child development, social
competence is influenced by demographics, as well
as cultural, cognitive and behavioral factors.5 Addi-
tionally, seizure-related variables and underlying
brain dysfunction have been associated with scores
indicative of decreased social competence,6
although this finding was not confirmed in all stu-
dies.2,5 Therefore, potential risk factors for reduced
social competence in young people with epilepsy
may be multietiological.1,6 The studies differed
greatly in their composition and choice of study
samples, although most3,5,7,8 used the Child Beha-
vior Check List (CBCL),9 a standardized quantitative
measure of social competence in children and ado-
lescents. The CBCL has yet to be employed in a study
of children and adolescents in Serbia.
The aim of this study is two-fold:1. To measure the social competence of children
and adolescents with epilepsy and compare this
with their healthy peers, using the CBCL.2. To analyze the effects of seizure- and epilepsy-
related (neurobiological) variables on social
competence.Methods
Participants
Initially, it was planned to include 200 participants
between 11 and 18 years old, 100 patients with
epilepsy and 100 controls. All patients, in the defined
age range, that attended the centers between Jan-
uary 1st, 2003 and January 31st, 2004 and fulfilled all
inclusion and exclusion criteria (see below) were
included in the epilepsy group. The inclusion criteria
consisted of a definitive diagnosis of epilepsy classi-
fied according to the International classification of
epileptic seizures,10 epilepsy and epileptic syn-
dromes11 and an intelligence quotient (IQ) above
90. Intellectual ability of patients with epilepsy
was tested at the age of 6.5—7 years, before their
school enrollment, and again before their participa-
tion in the study. The Wechsler Intelligence Scale for
Children, revised and standardized for use in Serbian
language (WISC-R), was used. Exclusion criteria con-
sisted of epilepsy and associatedmental retardation,
epileptic encephalopathy and other neurological or
psychiatric disorders.
Controls for epilepsy group were randomly sele-
cted using a computer-generated list of numbers
assigned to their school class register. Any potentialcontrol participants with an IQ below 90 were exclu-
ded before this randomized selection took place.
The eventual study sample consisted of 70 chil-
dren and adolescents with epilepsy (epilepsy group)
aged 11—18 years and 95 of their healthy peers of
the same age (control group without epilepsy). The
epilepsy group had a mean duration of epilepsy 4.93
years with monotherapy possible in 35 patients;
carbamazepine in 19, valproate in 15 and pheno-
barbitone in 1 patient. There were 81 boys and 84
girls in the sample.
Demographic features of the sample are pre-
sented in Table 1.
Procedures
Both participants and their parents gave informed
consent after thepurpose of the studywasexplained.
Social competence was assessed for both groups by
means of an interview with the child’s mother using
the CBCL. Two major parts of the CBCL are a social
competence scale and a behavioral problem scale.
There are three social competence subscales: 1,
activities (sport, hobbies, part-time jobs); 2, socia-
bility (socializing with friends out-of-school, club
membership, interpersonal skills); 3, school achieve-
ment (performance, ability, problems).
Both the effect of epilepsy and neurobiological
factors, including seizure type, etiology, the duration
of illness, age at epilepsy onset, electroencephalo-
graphic (EEG) findings, seizure control and the
effects of antiepileptic drugs, aswell as familial influ-
ences on social competence of the children and adol-
escents with epilepsy, were evaluated in the study.
Statistical analyses
Comparisons of social competence in the epilepsy
group and controls were made using Student’s t-
test, and Chi-square tests as appropriate. Percen-
tiles and T scores were assigned to the total CBCL
competence scores as described elsewhere.12 Multi-
ple analysis of variance (MANOVA) was computed to
determine statistically significant relation between
social competence subscales and neurobiological
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Table 2 Characteristics of 70 patients with epilepsy
Age at epilepsy onset (years),
mean (S.D.)
8.07 (4.21)
Male 8.22
Female 7.91
Seizure types
Generalized tonic—clonic 13
Partial 32
Multiple generalized 25
Duration of epilepsy (years) 4.93
Male 5.00
Female 4.85
Etiology
Idiopathic 33
Symptomatic 18
Cryptogenic 19
Localization of EEG focus
Temporal 25
Extratemporal 45
Antiepileptic drug treatment
Monotherapy 35
Combination therapy 35
Seizure control
Seizure-free 50
Uncontrolled 20variables in the group of participants with epilepsy.
Data were processed using SPSS program (SPSS for
Windows 8). Significance level for all statistical
analyses was set at p < 0.05.Results
No sex differences were found in the sample. There
were also no statistically significant sex differences
with regard to mean age of the patients, mean ageTable 3 The T scores of social competence subscales for t
Social competence
subscales
Activities Soc
T score,
mean
(S.D.)
Scores within
clinical
range N (%)
T sc
me
(S.D
Patients with epilepsy 46.9 (7.92) * 4 (5.7) 47.
Male 48.1 (7.55) 2 (5.4) 47.
Female 45.8 (8.27) 2 (6.1) * 46.
Control group 48.7 (7.29) * 2 (2.1) 48.
Male 48.3 (8.37) 2 (4.5) * 50.
Female 49.1 (6.28) 0 (0.0) 47.
Total 48.0 (7.59) 6 (3.6) 48.
N, number of patients.
* p < 0.05.at epilepsy onset or the average duration of epilepsy
(Table 2).
There was a statistically significant mean differ-
ence, as shown in Table 3, between the activity
subscale and sociability subscale in epilepsy group
and controls. In addition, 5.7% of participants in the
epilepsy group obtained scores within clinical range
(T score 33%) compared to 2.1% of controls. This
indicates that children and adolescents with epilepsy
are less active in clubs and socialize less with their
friends in out-of-school activities.With regard to sex,
the data in Table 3 shows girls with epilepsy displayed
significantly lower activities score (45.8  8.27) than
the boys with epilepsy (48.1  7.55) and the healthy
girls (48.7  7.29). The boys with epilepsy displayed
lower school achievement when compared to girls
with epilepsy although the difference did not reach
statistical significance (p = 0.075).
As Table 4 shows, there was a statistically sig-
nificant reduction in the domain of sociability in
participants with multiple generalized seizure types
(F = 4.405; d.f. = 2; p < 0.05). No significant differ-
ences were obtained for other neurobiological vari-
ables (Table 4). A tendency for better school
achievement in patients taking valproate than in
those on carbamazepine or phenobarbitone was
observed but the difference was not statistically
significant.Discussion
This study compared social competence in a large
sample of children and adolescent with epilepsy and
healthy matched controls. The subscales of social
competence confirm that children and adolescents
with epilepsy display significantly worse social com-
petence than their healthy peers. The results also
reveal that the young participants with epilepsy arehe group and sex
iability School achievement
ore,
an
.)
Scores within
clinical range
N (%)
T score,
mean
(S.D.)
Scores within
clinical range
N (%)
0 (7.61) * 3 (4.3) 49.0 (8.68) 7 (10.0)
5 (6.59) 1 (2.7) 48.2 (9.37) 5 (13.5)
5 (8.68) 2 (6.1) 49.8 (7.89) 2 (6.1)
7 (7.49) 4 (4.2) 47.3 (6.6) 2 (2.1)
7 (6.19) * 1 (2.3) 47.1 (7.06) 2 (4.5)
0 (8.13) 3 (5.9) 47.0 (6.2) 0 (0.0)
0 (7.56) 7 (4.2) 48.00 (7.6) 9 (5.5)
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Table 4 Social competence subscalesa related to neurobiological variables in group with epilepsy
Variables Subscales, mean (S.D.)
Activities Sociability School achievements Total T score
Seizure types
Generalized tonic—clonic 47.1 (8.05) 50.9 (5.30) 48.1 (9.61) 51.8 (9.81)
Partial 47.8 (7.20) 47.9 (6.28) 48.0 (9.89) 49.4 (9.29)
Multiple generalized 45.8 (8.90) 43.9 (9.07) * 50.7 (6.22) 46.9 (10.80)
Etiology
Idiopathic 45.3 (8.68) 46.4 (7.62) 47.1 (8.91) 46.8 (10.67)
Symptomatic 48.1 (8.47) 47.8 (7.04) 48.4 (10.77) 49.9 (9.48)
Kryptogenic 48.8 (5.38) 47.4 (8.38) 52.7 (4.02) 51.7 (8.75)
Localization of EEG focus
Temporal 47.5 (7.25) 47.3 (8.32) 48.5 (9.46) 49.7 (10.26)
Extratemporal 46.0 (9.08) 46.6 (6.25) 49.8 (7.15) 47.6 (9.44)
Lateralization of EEG focus
Normal EEG 48.2 (7.21) 48.7 (5.66) 54.7 (0.76) 51.1 (7.25)
Left 48.5 (6.33) 45.9 (9.25) 49.5 (9.07) 50.7 (10.79)
Right 45.3 (9.39) 47.2 (6.91) 46.9 (10.76) 47.0 (9.90)
Bilateral 46.3 (8.48) 48.0 (6.45) 49.0 (5.75) 48.1 (9.62)
Antiepileptic drug therapy
Monotherapy 48.3 (8.49) 47.8 (7.57) 48.3 (6.39) 48.8 (6.77)
Politherapy 45.9 (7.60) 46.8 (7.97) 50.9 (5.99) 48.3 (9.97)
a Mean T scores with S.D. in parenthesis.
* p < 0.05.less active and less successful when doing sports,
and that adolescents with epilepsy devote less lei-
sure time to hobbies and have greater problems with
finding some paid part-time jobs.
Social adjustment problems in 5.7% of the children
and adolescentswith epilepsy are significantly higher
than in healthy controls which is consistent with the
findings obtained in other recent studies,1,2,8,13
although Caplan et al.5 who also analyzed compe-
tence subscales from CBCL questionnaire but con-
trolled for between group differences in cognitive
and linguistic variables, found that children with
complex partial seizures and with absence epilepsy
had significantly lower scores in the school but not in
the social interaction and activities domain.
With regard to sex differences, in the present
study girls with epilepsy showed significantly lower
social competence scores than the boys with epi-
lepsy. Although this was not directly measured, it
maybe related toa lower self-esteem in females than
inmaleswith epilepsy, as found in recent studies.14,15
Additionally, one of the studies14 found a significant
correlation between low self-esteem and high sever-
ity of epilepsy. Further studies are necessary to
clarify the causes of sex differences in social compe-
tence of children and adolescents with epilepsy.
Seizure-related variables are significantly asso-
ciated with reduced social competence in children
and adolescents with epilepsy.1,2,13 In the presentstudy, analysis of neurobiological variables demon-
strated that multiple generalized seizures were
significantly associated with a reduced social com-
petence. However, since no significant relation was
found with the age at epilepsy onset, the mean
duration of epilepsy, EEG abnormalities or seizure
control a possible explanation for this could be that
seizures were well controlled in the vast majority
(71.4%) of the epilepsy patients. In addition, the
eventual effect of neurobiological factors on social
competence in the study was reduced by the meth-
odological approach since the study sample of epi-
lepsy patients excluded those with intelligence
quotient below 90, as well as associated neurologi-
cal or psychiatric disorder.
The risk factors for reduced competence scores in
young people with epilepsy may be multietiologi-
cal.1,5 Some children and adolescents with epilepsy
who have normal intelligence might have subtle
cognitive deficits and subclinical behavioral disor-
ders,5,16 which could reduce their social competence
and scholastic achievements. Over-protection inside
the family,3 fears of seizures (both in parents and
children) as well as the ongoing parental anxiety and
negative attitudes toward epilepsy further contri-
bute to the lower social competence.6,14 Such socio-
cultural factors might be relevant for sex-related
differences in educational trends in the social mileu
where boys are mostly directed toward out-of-school
532 V. Jakovljevic´, Zˇ. Martinovic´activities while girls are more inclined to homework
assignments.
In conclusion, this study demonstrates that social
competence of children and adolescents with epi-
lepsy is significantly reduced when compared to
their healthy peers of the same age. Girls and young
women with epilepsy and multiple generalized sei-
zure types are significantly related to reduced
social competence of children and adolescents with
epilepsy. The study concludes that social compe-
tence scales enabled the quantitative assessment
of scholastic and social problems in children
and adolescents with epilepsy and these scales
will be helpful in identifying patients who need
educational corrective measures or psychosocial
treatment.17Acknowledgment
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